v o

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
GODDARD SPACE FLIGHT CENTER
DELTA 5

FLIGHT FIASH REPORT
T '+ 8 HOURS

12 July 1961

839
7077
-5
ER
Suep =
532 2
Zeo 'f‘
20 o
=2



DELTA 5 FLIGRT FLASH REPORT
July 12, 1961

1.0 BUMARY

Delta 5 (Tiros A-3) vehicles 286/2014/3014, was launched 12 July 1961 at
. 0585 EST., First and second stage perfommsnce vas nominal or better. Thixd stage
burning time was nominal with apparent above nominal performance. The spacecraft
was placed in orbit and is reported to dbe operating satislactorily.

2.0 LAUNCH PREPARATIONS
2.1 P.6 Day Test

The following is a of Alscreponcies from the F-6 Day Acceptance
Test Vhich was conducted 30 June Y.

A 2 Alen mwsamen B

A GOPp stags oo
SBCO + 900 sesconds. drop appeared as if o
knowm lasd could be detected as occurring at this time., It was thought to be poss-
ibly a result of the programer heater cycling. The voltage drop was small and

telemetry resolution was of such a small magnitude that it was not fully explained.

The uoondostugo soll dead z0one was mesasured to be 1.25°. The specifica-
tion for this 18 1.5 + .25 . &ince this wus on the extreme low side of the
specificatiod, it was rechecked and reedjusted to put it in the centexr of the speci-
ficstion,

The second stage static inverter read high on telemetry., The voltage read
15,5 voita and the maximum gpec value is 15.3 volts. DAC thought it was the telemetry
calivmtion, A spstial check was requested where the ocutput of the inverter and
telewetry were measured simultapecusly and it was confirmed that the inverter voltege
wves out of spec. The inverter was replaced,

The S8tage J inverter voltage increased 3% during the internal x»un. The
measurement was still in specification and was determined t» be a result of a high
battery voltage charge duse to loading versus use time, No action was required,

The deviation of tha second stage telemetry traasmiiter center frequency
was 90 K¢ instead of the desired TO K¢, and the repetition rate of 92k 'cps wae in
excess of the allowsble range limit of 900 cpe. The deviation was adjusted and
the repetition rate was rechecked and found to be acuoptable,

MECO was sent later than required in the countdown. This was determined
to be a personnel error.

The second stage control power supply malfuncticned at the ccmpletion of
the test. The problem was found to be caused by a failure in the cooling circult
which is interlocked with the power supply.



2.2 F-3 Day Test

The F-3
&

.
problems were en

The first stage programmer falled to start when turned on the first time
for the external run. A broken wire was found in the "T" cable cavsing intexrmittent
contact, The "T" cable was replaced,

On 6 July 1961 the second stage telemetry transmitter was removed because
of a high FFR s experienced during the F-6 Day check. It was determined that the
recheck of this measurement following the P-6 day test was done incorrectly and it
was in fact still out of specification, Transeitter S/N 338 from second stage 2016
was installed,

During F-3 day checks, & destruct signal sent by Range Safety for an ad-
Jacent test was received by Delta raenge safety receivers., The radiation was 2 me
off Delta center frequency. The Deita antenna gain is 100 db down at this frequency
end would have to be illuminated with 100,000 microvelts to receive the necessary
1 microvolt at the receiver., Transaitting and receiving antennas were oriented such
that necessary power was recelved.

Upon completion of the internal run, as the second stage guidance power
vas svitched to external, guidance plate power was lost, Troubleshooting revealed
8 diode shorted on the guidance time delay hold-in relay. This diode and another
'one, which seemed to open when warm, were repleced and the system then operated

normally.

The main supply valve on the primary pneumatic console was changed because
of leakage. leak checks of the new valve indicated no leakage,

Examination of engine records showed actuation times for the main lox valve
t0 be erratic from the time of signal to full actuation. Switch to switch time
o the valve iteelf was normal, which indicated that the problem was in the L.way
valve, This valve was changed and requalified., Additional checks on actuation times
were observed during the T-1 day engine check sequences,

2.3 PF-l Day Test .

, F-1 day countdown began at 0915 EST, T-k65 minutes on 10 July 1961. Engine
checks were run with only one discrepancy. During the observer cutoff sequence, the
firex water and engine section deluge came on at MECO, The reason was determined ¢o be
that the firex enable switch on the facility control console was inadvertently left
in the enable position. There was no damage caused by the short duration water deluge,
Spaceeraft checks were completed vith no problems, Electrical systems checks were
released at 1115 EST. Following the internal rumn, & review of the data showed the
first stage yaw gyro drif't rate was approximately 7O degrees per hour. Since this
gyro had a past history of erratic drift characterintics, the decision was made to
replace the gyro. The time required to change and vequslify the gyro, and a mission
ground station antenna problem at Wallops Island made meeting the launch time marginal,
consequently, the P-1 day countdown was delayed for 2L hours.

The second F-1 day countdown begen at 0755 EST on 11 July 1961. Since the
engine checks were accomplished on the previous day, they were omitted from the F-1
day checks on this date, and spacecraft checks and elsctrical systems checks were .
started at 0800 EST. Spacecraft checks were campleted at 0917 EST with no problems,
The electrical systems checks consisted of an external run with range readout of the
C band beacon and a short imternal run, The instrumentation battery voltage dropped
t0 26,5 volts which is the lower limit of the tolerance. The battery was not replaced
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but was to be closely observed on F-0 Day. Oscillations were observed on the NG lox
regulator position on telemetry. The problem was determined to be in telemetry and-
the regulator assembly was not changed,

An unexplained gmall drop in battery voltage occurred just prior to SECO
on the external run. A detailed record review led to the conclusion that it was
the result of a change in the ground power supply.

Three pulses were cbserved on channels 1 and 16 of second stage telemetry
at 280 seconds. A detailed record and schematic review established that it was due
to guidance enable gteps from the CEA tape during reset. P-l day countdown was
campleted at 1138 EST on 11 July 1961,

2,k Lauvneh Countdown

The launch countdown began at 1955 EST on 11 July 1961, The countdown
proceeded normally without problems " until after fairing installation., At this
time, it was found that the anti-rotation pin in the third stage spin table had
sheared, The fairing wvas removed and the pin replaced. The instirumentation battery
in the first stage was also replaced since it was still on the low limit of voltage.

Maring the integrity inspeetion in final premawastions, an aceeleration
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switch in the secord stage was found to be mechanically damaged and vas replaced.

The countdown proceeded norzmally and teminal count began as scheduled
at O450 EST on 12 IIy-1961, At 0%53 the Range was requested to send an ARM function.
The command carrier was present but no signal was received. Another ARM function
wvas requested and received. On checking, the SRO determined that the initial function
was not sent.

At 0507 it was noted that the 100% lox float ewitch was not functioning
properly. A small amount of lox (approximately 200 1bs) was dumped, and the switch
operated remotely from the blockhouse. The tank was then refilled to 100% and
theswitch functioned properly on subsequent cycles.

The terminal count proceeded without holds to liftoff at 0525:06.783 EST.
3.0 TRAJECTORY
3.1 First Stage

The first stage trajectory was slightly right, with respect to nominal.
The pitch plane trajectory deviated only siightly from nominal. Predicted first
stage impact location indicated that MECO veldcity wae in excess of 300 ft/sec high
and doppler data indicates 305 ft/sec high. Wind shears encountered were re;ligible
and the effects on the trajectory wexe not noticeable,

The effect of BTL guidance steering was apparent in that the IP history
was nominal. At MECO, the spacial location was within 1 n.z. of nominal, and the
velocity vector orientation dispersions in pitech and yaw were less than .015 degrees.

3.2 Se¢md,‘ Stage
The powered flight trajectory was slightly low and slightly right of

ncminal., The predicted Impact location for SECO was Leyond nominal BTL cutoff by
sbout 90 n.m. Trajectory information Indicates very good guidance stearing operaticn,




s 4,0 SEQUENCE OF EVENTS - ALL TIMES YN SECONDS FRQM LIFTOFF (NOMMNALS IN PARENTHESES)

5.0

Ignition to liftoff

Roll program (2-9)

Pitch program start (start 10, stop 1h0)
First stage guidance (astart 90, stop 153)
Autopilot gain change (110)

Fuel float switeh

LOX float switch

MECO (158.62)

Second stage ignition (162.62)

Second stage pitch program (start 175.02,
stop 270.17)

Fairing Jettison (182.62)
SECO (276.63)
Turnoff hydraulics (278.13)

Coast phase pitch program (start 288.62,
atop 36.12)

Fire spin rockets (718.62)

Spin rate (126 rpm)

Third stage ignition (720.62)

Third stage burning duration (L2 sec)
Payload separation

PROPUILSION
5.1 First Stage

2,1 to 9.1
Nominal tinmes
90,2

110

150.9

159.1

163.4
Nominal times

183.7
272.2
273.7

289.1,
T

T18.9

15

T720.9

k2
Confirmed

The first stage operated at approximately nominal performance for 158.8

seconds,

tine,

just prior to MECO and is estimoted to be 99.9%,

proper indications during flight.

No ancmalies were noted in the flight data other than a gradual rise in
Vernier Pc and lox pump inlet pressure during the initial 50 seconds of burning
Further analysis is required to determine the cause of this anomaly,

The Vernier engine operated for 14 seconds aftexr MECO. The usual stage
separation characteristics were observed on the Vernier Pec itrace at 4.5 seconds after
MECO,

Propellant utilization was extremely good as indicated by a sharp decay

It was noted that the gas generator lox reg. position indicator gave

This parsmeter gave erroneous indicetions prior

to launch which necesgiiated a special check of the systenm,
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5.2

stage eignal +10.2 seconds.

Total thrust

Main engine chamber praessure
Vernier engine chamber presgsure
GG 10X »eg, ref. pressure

Fuel pump inlet pressure

10X pump inlet pressure
Turbopump speed

Turbine inlet temperature
Propellant remaining at MECO
PU at MECO

Second Stage

151,470 1bs

526 lbs

360 psia

508 peia

53 psla

38 psia

5,800 rpm
1,200 degrees
100 lbs of fuel
99.9 percent

Second stage performance was nominal and SECO was commanded by BTL at
109.3 seconds of burning time,

Engine parameters all eppear to be near nominal with a resultant thruet
of 7530 lbs.

Helium heat generator ignition was initiated by timer command at second

Sufficient gas was availsble for coasting flight

control and at loss of telemetry the sphere pressure was approximately 200 psia.

FEPS-2 operation appeared to have an unusual cycling rate of 2 to I cps
increasing to 6 cps at +60 seconds in the region of max "Q",

Engine chamber pressure

Helium tank pressure

Helium reg. outlet pressure
Fuel injector pressure
Oxidizer jacket cutlet pressure
(widizer tank ullisge pressure
Fuel tank top pressure

Burmning time

6.0 CUIDANCE AND CONTROL

6.1

negligible,

First Stage

204 vsia average

1,625 psia at second stage star:
353 psia

320 psis

270 psia

350 psia

345 peia

109,33 seconds

The first stage control system performed satisfactorily during the boost
phase, Max "Q" effects were within the expected range and liftoff transients wera

indleating a ressonably good tralectory.
unusually low stage I roll gyro drift rate. MECO induced only minor control dis-

turvanceas.

Initial BTL siteering commands at T490 seconds wexe relatively minor,

The uncaged stage II gyro inddcated an




Immediately following MECO and concurrent with the trensfer of attitude
control to the Vernier engines, a divergent osecillation at approximately 6 cy/sec
developed in the pitch plane, This inatabllity is verified. by the piteh attitude
and rate gyro telemetry channel as well as the main engine position data, Stage IY
separatiocn cocurred before the megnitude and rate of this oscillatlon becase dlis-
astrous. At separation the rates were at or near zero and the attitude erxrrors were
less than 1.0 degree. The cause of Ilustability in the pitch plane vernier control
i8 not yet known. Vernier Pc appears nowmal,

6.2 Second Stage

The second stage guidance and control systems performed satisfactorily,
All programmer funetions appear on time, Attitude error during both powered and
coast flight were negligible, Stage I/II separation transients were small and
eaglly corrected. BTL steering orders were rather small indicating good MIG gyro
stabllity and proper pitch program input. Falring separation was on time and caused
negligible attitude disturbances, All battexry and inverter voltages were steady
and at the proper levels,

6.3 Coast Phase

Coast control was satisfactory although a regular limit cycle was not
established in pitch/yaw or roll attitude channels, This is an unexplained, but

neérk “nn'r}wectegl_ vhenemenon, A Pit"“ ( up "‘"--n‘;) cf a}\mﬂolnnt&!b’ 1 sgrcent of the

control movement was evident from SECO. Dead zone limits were not exceeded at any
time during the coast phase,

Stage III spin-up apd igniticn occurred on time, Spin-up rpm appeared
rather low (112 rpm actual vs 126 rpm nominal). Stage III separation caused only
slight stage II attitude 3iamrbances At stage III se tion the vehicle attitude
errors vere less than 1/4 , and rates were less than 1 /sec.

Nommal coast attitude control system operationcontinued after the Stage
III ignition/separation sequence,

T-On GUIDANCE

All BTL signals were sent and received as planned. All steering functlion were
normal, BTL cammanded SECO approximately U4 seconds early due to sbove nominal velocity.

8,0 SPACECRAPT

The Tirog 3 spacecraft prelaunch checkout was accomplished without difficultiy.
After falring installation it was discovered that the anti.rotation pin in the
stage III spin table had been sheared. The fairing was removed and the pin was
replaced. Thorough ingpection revealed no other damapge. Spacacraflt checks were
repeated after reinstallation of the faliring and were sabtisfactory, No positive
explanation for the pir shearing could be established, Spacecraft performsnce through-
out the countdown, liftoff and launch phase was campletely satisfaclory,

During the launch phase the GSFC-AMR Satellite Tracking Station tracked the
108 me beacons.

Reports were received from Wakefield, England, confirming spacecraft third
stage separation at 1047.L41Z and spacecraft despin at 1052.20%Z. The spin rate
after degspin wag reported to be approximately 9 rpm.

TN



Woomera acquired the satellite beacons at 1126A and confirxmed despin, The PMR
station acquired the satellite and attempted readcut of the stored infra-red
data whieh was gathered during launch and injection but this was unsuccessful.
Readout was accomplished during passage over the Wallops Station. The Wallops
Station and the RCA Princeton Station reported satisfactory operation of the IR

systems, telemetry transmission, horizon scanner and successful direet camera 1l and
2 operation with excellent pictures. The measured spin rate was 9.2 xrmm,

On the second pass:of the satellite, Wallops Station and Princeton reported
that "beautiful® pictures were obtained from the csmera 2 system, and that all
spacecraft systems appeared to be operating as planned.

9.0 DATA AND INSTRUMENTATION
9,1 Telemetry

A quick survey of the Range tapes (Tel 2 andTel 3). DAC tapes and NASA
tayes indicated Tel 2 to be superior. It was used for all quick look records,
Data was held from liftoff until T+795 sec (stage II) and was quite dropout free
through spinup and a short while thereafter, Some dropouts were evident during
the spinup sequence, but were more severe at other sites,

Real time data was relayed from the NASA stations and successfully told
the atory of the flight, Due %0 the noiey spimw, the spinup yeport was somewhot

delayed, but not suffieciently to create undue concern among those awaiting its
arrival.

No report was received fromWallops Island concerning its telemetry coverage.
It is hoped that this does not connote lack of signal acquisition and reduction,

No report is presently available £romAMR Station 3,

Telemetxy EISSE: Telemetry ELSSE was GO at all times prior to launch,
and had treck fromT+l4 until T+ 570 sec in the flight line and T+660 at ' the program
site, A momentary dropout was noted st staging, a nommal occurrence.

9.2 Data in General

Optics: Metric, engineering sequential, documentary and OIS cameras
all ran and all should produce data. A total of 51 cameras were used,

Radars: The FPS-16, XN-1, at PAFB, was dosm for the launch. Due to
the launch azimuth, the only two FPS-16 radars actually used were at Station 1
(1.16) and Stetion 3 (3.16), Station 1 was on auto beacon frowT:+O until T+802,
while station 3 acquired at T+108 and lost track at T+781., Radar 1.5 skin tracked
from 13 to +190 sec on automatic., Three HRT systems were used, with considerable
coverage from 6 to 107 sec, This represents excellent radar coverage.

9.3 Doppler and Angle Track

During the launch phase the GSFC-AMR Satellite Tracking Station tracked
the 108 me beacons, The doppler shift in the nominel 108,00 me beacon was measured.
The frequency at liftoff was 107.997615 me. At MECO the doppler shift indicated
& slant velocity of 305.5 ft/sec greater than nominal. The indicated slant ve}ocity



o

increment due to stage II powered flight wus 134.2 ft/eec lesz than nominal. Third
stage ignition wag observed arnd tracking was maintained for 30 seconds after ignition
until the spacecrafl passed over the radio horizon. Using a nominal burning time

of 42 seconds and =xtrapolating the doppler plot, a slamt velocity increment due %o
third stage of 10.9 ft/sec less than nominel was obtained,

The last usable angular data were obtained at T+-550 sec. Thereafter
the tracking data were obscured by solsr noise. At T+550 pec measurements indicated
that the vehicle wag 0,2 degrees to the wight and 0.1 degree high as compared
with the predicted trajectory.
10,0 PAD DAMAGCE

Only normal pad damage Incurred,




